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THE BOUNDARY OF THE LATEST GLACIATION 
IN ARCTIC*CANADA 


By Dr. WILLIAM HERBERT HOBBS 
UNIVERSITY OF MICHIGAN 


TxE northern boundary of the latest (Wisconsin) 
aciation of the North American continent has never 
ren mapped by glacialists;' and until the modern 
lation era had opened, an exploring expedition was 
essary even to gain aecess to the region. 

As all glacialists are aware, the area covered by the 
test glaciation is everywhere characterized by the 
currence of a peculiar type of glacial lake with 
lany bays and islands, and these lakes'are found in 
eat numbers—in myriads wherever the relief is low 


'See E. Antevs, ‘‘The Last Glaciation,’? Amer. Geog. 
0¢., Research Series, no. 17, p. 75, 1925. See also Geol. 
%¢. Amer., Bul., vol. 40, pp. 631-720, 1929. 


and the glacial topography dominates the landscape.? 

Lakes are features of short lives in a geological 
sense, and they have not survived from any of the 
three earlier glaciations of the Pleistocene (in case 
these glaciations have extended beyond the borders 
of the Wisconsin). The dividing line between lakes 
and lakeless country in aretic Canada may therefore 
be assumed to approximate the boundary of the latest 

2See Map of the Northwest Territories and Yukon, by 
the Hydrographic and Map Service of Canada, Surveys 
and Engineering Branch, Dept. Mines and Resources, 


scale 80 miles to the inch, 1939. Also, Map of Canada, 
Nat. Geog. Soc., scale 93 miles to the inch, 1936. 
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glaciation. There are of course other distinguishing 
marks of that glaciation: the glacial stri# on exposed 
rock surfaces, as well as glacial deposits—the mo- 
raines along or parallel to the boundary, and the 
serpentine eskers (and perhaps also local drumlins) 
perpendicular to it. These depositional features, un- 
like the striz, can be often seen and mapped from the 
air; the eskers particularly, which appear widely 
distributed and stand out sharply on the air photo- 
graphs. ‘ 

Long held baek by lack of roads, geologists are 
now able to enter the Canadian wilderness in planes, 
which can land on the lakes almost anywhere, using 
pontoons during the summer and skis on the snow- 
blanketed lakes in the winter season. A very con- 
siderable part of the Dominion has now been mapped 
from the air in photographs which have not been 
excelled for detail and clarity. For the entire domain 
sectional hydrographic maps have now been issued on 
a scale of eight miles to the inch, some based on air 
photographs, others on one or more canoe traverses 
only, but all revealing all the hydrography that is 
known. With these sectional maps as a guide it is 
now possible to draw a dividing line between lakes 
and lakeless country, and this affords us a first ap- 
proximation to the northern border of the Wisconsin 
glaciation (see map of Fig. 1). 
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stranded boulders, there is a broad area of once ence tl 
borne silt many tens of miles in width. [aja , rich 
by glacial meltwater during the summer, the on ity tha 
becomes during winter seasons a deflation are, mpi 
which the silt is lifted by the outward-blowing ymmme 4! 
winds of the glacial anticyclone and deposited Out ptaino 
where lack of the flooding permits the growth jamme2O” 
tundra vegetation. These loess deposits of chan is al 
origin are thickest at the margin of the outwash jod. the 
they thin out at greater distances. es fro 
Such deposits have been found surrounding the ame? - 
wash of all the areas of Pleistocene glaciatioy ( 
for example, map of Fig. 2). The loess deng 
E: 
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Fig. 1. Sketeh-map to shew the approximate northern 
boundary of the Wisconsin glaciation of North America 
in Canada and the distribution of the glacial loess of the 
periglacial area. Between,. perhaps masked by a -thin 


veneer of loess, is the zon® /’ outwash gravel. 
stove 


To a greater degree of approximation it should now 
be possible to fix this glacial boundary by a flight, 
using a plane with such photographing equipment as 
is extensively employed for patrols before the battle 
fronts. Flying at 10,000 feet altitude a zone twenty 
miles in width could be mapped, always keeping in 
view to the south the border of the lake country. 
This will be erucial where the border crosses Banks, 
Prince of Wales, Somerset and Baffin islands of the 
American archipelago. 

Studies of the Greenland continental glacier have 
shown® that outside the outwash plain along its front, 
which is made up of gravel, sand, silt and clay with 


3 Wm. H. Hobbs, Am. Philos. Soc., Proceedings, vol. 86, 
no. 3, pp. 368-384, 1943. 








Fig. 2. Map of the outwash and loess deposits whi 
surround the latest (Wurm) glaciation of Europe. 7 
arrows show wind directions of glacial anticyclone (af 
Amer, Jour. Sci., May, 1943). 


which rest upon the pre-Wisconsin glacial formation 
of the Upper Mississippi and Missouri valleys ha 
already been described.* The silt deposits of th 
arctic tundra in Canada are the loess deposits off th 
northern border of the glacier, as those of the Unite 
States are off the southern. The same fauna of ai 
breathing mammals of Pleistocene age is common 
both, the elephants especially). 

This silt, like deposits of loess throughout the worl 
is unleached and hence a rich soil.® Because of loi 
hours of solar radiation during the aretie summer al 
despite the shortness of the season, a limited agri 
tural development is here possible, as lately has be 
proven in Alaska and in the Soviet arctic, whet 
nearly identical conditions are found. This is SY 
plemented by a reindeer (caribou) and in Canada } 
a possible musk-ox (ovibos) industry, for which ti 
tundra vegetation supplies the browse. 

4See footnote 3. Also Science of September, 10, 1948, 


pp. 227-230. | 
5 Scientific Monthly, vol. 57, pp. 289-300, October, 194. gamer 
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nee the Wisconsin glacier advanced northward 
richly mineralized erystalline rocks, the prob- 
ity that the gravel of the arctic outwash zone is 
sorous is very great. These conditions are those 
¢ Alaskan “golden heart,” except that in that 
ntginous country there has been a further con- 
ration in the bottoms of deep valleys. 

is already foreshadowed that in the postwar 
iod the polar basin is to be crossed by flight- 
ys from North America to the Far East. Re- 
jing stations must be set up on the coast of aretic 
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Canada and in the American archipelago as far north 
as possible. The outwash belt will supply the gravel 
for the highways which must enter the area from the 
Mackenzie and Alean routes, since the pack-ice off the 
aretic coast has thus far made sea communication 
difficult. Radio and airplane stations at close inter- 
vals and icebreakers may however later transform it 
into a “Northern Sea Route” like that of the Soviet 
arctic. Baffin and Somerset Islands at the east can 
be reached by sea from the Lancaster Sound west of 
Baffin Bay. 


SAM WOODLEY 


Executive Assistant of the American Association for the Advancement of Science 
By Dr. BURTON E. LIVINGSTON 


Mis note is to mark the recent completion of Sam 
yodley’s first quarter century of service to the Amer- 
» Association. Although relatively few members 
had the good fortune to work with Mr. Woodley 
long periods, yet the many thousands who have 
nded our meetings in the last twenty-five years 
all with pleasure how he has arranged and directed 
vistration, how he has provided the very convenient 
sible directory” of registrants, how he has cared 
a general information service to answer all man- 
r of questions, how he has arranged to provide 
terns, screens and microscopes for the numerous 
entific sessions. He has been most widely known, 
known of, through his genius for such details, but 
slong service to science and to the American Asso- 
tion has been much farther-reaching than observa- 
m at our meetings might indicate. I propose to 
sent here a brief outline of Woodley’s background 
id to mention some of the services he has been giving 
the association. 
Sam Woodley was born on May 25, 1889, in Coal 
ity, Ilhnois. His father, William Henry Palmer 
loodley, had come to this country from England, 
id his mother, née Ann Cooper, had come from Seot- 
id. Attending the publie schools through the gram- 
ar grades, the boy became first acquainted with 
Ommercial and office work by helping in his father’s 
rocery and by aiding his unele in the office of a coal 
mpany. When he was fourteen years old the fam- 
y moved to Kewanee, where he worked about two 
“ars in machine shop and boiler factory, devoting 
eh of his free time to the study of bookkeeping 
iyough a correspondence-school course. He then be- 
“me bookkeeper for a drayage company, later for a 
rain elevator. Meanwhile, his evenings were largely 
ven over to the study of stenography and typing at 
local school. His eighteenth year found him em- 
jloyed in eost accounting at the Kewanee works of 
¢ National Tube Company, where he remained, with 
*veral promotions, till 1915. 


Having been enrolled in the U. S. Civil Service 
after passing the official examination for stenogra- 
phers, Woodley received an appointment in the Divi- 
sion of Publications of the U. S. Department of Com- 
meree and moved to Washington, D. C., in that year. 
After three more years, he was placed in charge of the 
bookkeeping section of the division. He must have 
gained a great deal of valuable experience in cost 
accounting, budget estimating and the like, in connee- 
tion with the many publications of the Department of 
Commerce, and by the end of 1919 he seems to have 
felt ready to seek some new field of employment, hop- 
ing to find opportunity for broadening his education 
and for further growth. So he placed an advertise- 
ment in the personal column of the Washington Star 
for January 31, 1920, stating some of his qualifications 
and asking consideration by any one who might pos- 
sibly employ him. It was through that advertisement 
that I first beeame acquainted with Sam Woodley and 
he came within the ken of the American Association 
for the Advancement of Science. 

It will be remembered by many that Dr. L. O. 
Howard was elected president of the association on 
January 1, 1920, when he h»d completed his twenty- 
seventh year of able and de uved service as permanent 
secretary, and that I was eleeted to succeed him in 
the Washington office. As the new permanent secre- 
tary, I was to devote about half-time to association 
affairs and I found that my first job was to try to 
secure a competent assistant. By good fortune, | 
read Mr. Woodley’s advertisement, answered it and 
asked him for a conference. By March 1 he had 
become executive assistant and office manager for the 
association. 

We began at once to revise and plan arrangements 
for handling association affairs. We had the benefit 
of advice and suggestions from such experienced men 
as President L. O. Howard, Treasurer R. S. Wood- 
ward, General Secretary D. T. MacDougal and Editor 
J. McKeen Cattell. Additional clerical help was soon 
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employed, as Woodley rapidly came to understand our 
needs. As one of the association officers once said, 
Woodley proved to be “a whirlwind at getting things 
done.” From the beginning, he showed remarkable 
ability, capacity and reliability, not only along many 
lines of clerical work but also in general executive 
management. He showed understanding and enthu- 
siasm and he obviously liked his new position. 

For years his evenings were partly devoted to the 
advancement of his own formal education in his chosen 
field. By 1926 he had completed the high-school 
course and had attained the bachelor’s degree and the 
master’s degree in commercial science at Southeastern 
University. He rapidly developed a highly apprecia- 
tive and sympathetic understanding of the ideals of 
professional scientists and the aims of the association. 

The Woodleys were married at Kewanee in 1912. 
Mrs. Woodley, whose parents were of old Pennsyl- 
vania stock, was Iey Dora Miiler. Since October, 
1924, she has been a most valuable assistant in the 
Washington office of the association, having charge 
of the complex details of the membership and sub- 
scription records, to which she devotes precise and 
constant care; many members will remember her as 
a very busy person in the registration offices at some 
of the association meetings. She keeps the books, 
writes outgoing checks and handles annually in recent 
years about thirty-five thousand incoming checks for 
dues and other payments. Mr. Woodley always gives 
to her much eredit for the smooth operation of the 
office in carrying out the instructions of the executive 
committee and of the permanent secretary. 

The Woodleys have a convenient and attractive 
home neex Rock Creek Park, with two devoted pet cats 
and a garden of both ornamental and vegetable plants. 
Their daughter, Priscilla, a graduate of Washington 
College of Music and of Wellesley College, is the wife 
of Charles F. Tank, a West Point graduate who is 
now a Lieutenant Colonel in the Corps of Engineers, 
U. S. Army. They have two little daughters. 

Woodley has worked with four permanent secre- 
taries of the association, to all of whom he has given 
loyal and affable cooperation at all times. With the 
growth of our organization, his responsibilities have 
naturally broadened and inereased throughout the 
years. He has served as secretary of the executive 
committee at more than a hundred of its business ses- 
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committee also, which manages the ASSOCiatioy, 
vestment portfolio. He has prepared the , 
financial reports for the permanent secretary , 
treasurer, and the reports made by the associat 
the U. S. Bureau of Internal Revenue. Foy {j, 
manent secretary and the local committees, ), 
arranged the complex details of many agg, 
meetings, including the publication of the general y 
grams, sizeable books that must be edited, printed 
bound in the hectic hours just before a Meeting oy 
He has had charge of the preparation and public 
of four volumes of the “Summarized Proeee;, 
and the accompanying directories of members, | 
recurring circularization for new members ig ano) 
of his many jobs. The American Associatioy 
been fortunate in having Woodley on its staf 
twenty-five years and we hope that his service ) 
continue for an additional quarter century and lo 
I now add a few quotations from some of th 
who have worked closely with Woodley. “His ; 
standing characteristics are his efficiency and his 
failing good nature. He has an uncanny ability 
segregate the essential from the unessential. In ey 
gencies he never loses his head or shows irritation: 
“The most prominent characteristic of Sam’s per 
ality is shown by his quiet, self-reliant, cordial 
operation with others and his generous habit of giv 
full credit to his associates for accomplishments 
ward which he has personally devoted a great deal 
time and thought.”—“If he ever makes a mistake 
is always ready to correct it promptly, and if one 
his associates makes a mistake he uncomplaining 
pitches in to set things right.”—“Throughout the 
years we have all recognized in Sam the most effecti 
type of intelligent, informed and devoted servi 
Local committees for association meetings have u 
times expressed their admiration and their appred 
tion of his great contributions of study and effort 
further the success of the meetings. He is a m 


efficient office manager.”—“Both Mr, and Mrs. Woolf 


ley rank exceptionally high in intellectual integr 
in intelligence and in industry and the ability to 
work done in spite of difficulties.”—‘Besides bei 
constantly devoted to the larger projects and problet 
of the association, Sam is ever alert to,care for triv 
troubles before they can become important. W 
need arises, he gladly and ably becomes the handy » 
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of the Washington office.” 


In a similar way he has served the finance 
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RECENT DEATHS Dr. Harotp OrvisLE WHITNALL, head of the de 


Dr. Horace CLark RicHarps, emeritus professor of  Pattment of geology and geography of Colgate . 
versity, died on May 18 at the age of sixty-seven ye™ 


sions. 


physies of the University of Pennsylvania, died on 
May 20 at the age of seventy-seven years. 


Dr. Lee MaiMent Hurp, since 1932 emeritus p" 
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nr of laryngology of New York University and 
ye Hospital Medical College, died on May 15. 
eventy-one years old. 


as 8 
vp death 1s announced of H. C. Moreno, professor 
ns of mathematics of Stanford University. 


oMas ARCHIBALD WRIGHT, president of Lucius 
in, Ine., consulting chemists, of New York City, 
on May 25 at the age of fifty-eight years. 


7; death in April is announced of Lieutenant 
ford M. Wheeler (M.C.), U.S.N.R. Prior to his 
naval service, Lieutenant Wheeler was an in- 
ctor in the department of preventive medicine at 
Harvard Medical School. He was appointed as- 
unt professor of epidemiology in the DeLamar In- 
te of Public Health of Columbia University, but 
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never worked on his appointment, being given a leave 
of absence for service. Lieutenant Wheeler was acci- 
dentally killed in a land mine explosion in Yugoslavia 
while serving as a member of the U. 8. Army Typhus 
Fever Commission. 


Dr. STANLEY WELLS Kemp, since 1936 director of 
the Plymouth Laboratories of England, and secretary 
to. the Marine Biological Association of the United 
Kingdom, died on May 16 at the age of sixty-four 
years. 


ALEXANDER FERSMAN, the mineralogist, a director 
of the Museum of the Academy of Sciences of the 
U.S.S.R., director of the Geographical Institute and 
chairman of the Institute of Archeological Technology,” 
died on May 20 at the age of sixty-two years. 


SCIENTIFIC EVENTS 


00D AND AGRICULTURAL ORGANIZA- 
TION IN INDIA 


fue Government of India has accepted the con- 
tion of the permanent Food and Agricultural 
punization (F.A.0.) of the United Nations, drawn 
by the United Nations Interim Commission ap- 
inted in July, 1943, to prepare for submission to 
vernments a specifie plan for a permanent Inter- 
inal Organization for Food and Agriculture as 
mmended by the Hot Springs Conference. 

he broad objectives of the Food and Agricultural 
sanization, as set forth in the preamble to the con- 
tion and printed in The Journal of Scientific and 
dustrial Research, are: 


(1) to raise the levels of nutrition and standards of 
ing among the peoples of the world, 

(2) to secure improvements in the efficiency of the 
luction and distribution of all food and agricultural 
oducts, 

(3) to better the conditions of rural populations, and 
(4) to contribute by these means towards an expanding 
inld economy, 


The member nations undertake to report to one an- 
her through the Food and Agricultural Organization 
i the measures taken and the progress achieved in 
ese fields of action. 

The methods to be employed by the Food and Agri- 
tural Organization are indicated in Article I of the 
ostitution, which outlines the functions of the 
tganization : 

(1) The organization shall collect, analyze, interpret 
ii disseminate information relating to nutrition, food 
id agriculture. 

(2) The organization shall promote and, where appro- 
nate, shall recommend national and international action 
Ith respect to 


(a) the scientific, technological, social and economic 
research relating to nutrition, food and agriculture; 

(b) the improvement of education and administration 
relating to nutrition, food and agriculture, and the spread 
of public knowledge of nutritional and agricultural sci- 
ence and practice; 

(c) the conservation of natural resources and the adop- 
tion of improved methods of agricultural production; 

(d) the improvement of the processing, marketing and 
distribution of food and agricultural products; 

(e) the adoption of policies for the provision of ade- 
quate agricultural credit, national and international; 

(f) the adoption of international policies with respect 
to agricultural commodity arrangements. 

(3) It shall be the function of the organization 

(a) to furnish such technical assistance as governments 
may request ; 

(b) to organize, in cooperation with governments con- 
cerned, such missions as may be needed to assist them to 
fulfil the obligations arising from their acceptance of 
the recommendations of the United Nations Conference 
on Food and Agriculture; and 

(¢) generally to take all necessary and appropriate 
action to implement the purposes of the organization as 
set forth in the preamble. 


The Food and Agricultural Organization will in- 
clude in its seope forestry and fisheries as well as 
agriculture. It will be concerned not only with food 
but with non-food agricultural products, such as fibers 
and oils, and with the primary products of forests. 
Nutrition as well as the production, processing and 
marketing of foods will lie within its field of activity. 


THE FOOD STANDARDS COMMITTEE 
OF THE FOOD AND DRUG 
ADMINISTRATION 


A MID-JUNE meeting of the Food Standards Com- 
mittee of the Food and Drug Administration has been 
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called. This will be the first meeting of the com- 
mittee since the beginning of the war. The com- 
mittee has been requested to make recommendations 
on the following subjects: 


Amendment of the present definitions and standards of 
identity for cheddar, washed curd and colby cheeses to 
require that they be made from pasteurized milk or that 
they be stored for specified periods before they are 
marketed. 

Adoption of definitions and standards of identity for 
additional cheeses such as Swiss, brick, limburger, ete. 

Adoption. of definitions and standards of identity for 
various process cheeses and related products, such as 
cheese foods, cheese spreads, etc. 

Adoption of definitions and standards of identity for 
various foods prepared from corn, such as corn meal, 
bolted corn meal, degerminated corn meal, corn flour, 
enriched corn meal, enriched grits, etc. 


Due to existing governmental travel restrictions the 
committee will hold no open meetings but invites any 
interested person, particularly members of industries, 
representatives of trade associations, consumer organ- 
izations, state and city officials, to transmit by mail 
any suggestions, recommendations or factual data 
bearing on the subjects to be considered. Such com- 
munications should be addressed to Joseph Callaway, 
Jr., secretary, Food Standards Committee, Food and 
Drug Administration, Washington 25, D. C., and 
should arrive before June 9. 

A more detailed outline of the particular questions 
in connection with the foods under discussion about 
which the committee would particularly like expres- 
sions of opinion, ean be obtained from the secretary 
of the committee. 

The Food Standards Committee is made up of four 
state enforcement officials and two members of the 
Food and Drug Administration. These are Mrs. F. 
C. Dugan, director of the Bureau of Food, Drugs 
and Hotels, of the Kentucky State Department of 
Health; Guy G. Frary, director of the Division of 
Iuspections of the South Dakota Department of Agri- 
culture and State Chemist; J. J. Taylor, State Chemist 
of the Florida Department of Agriculture; Dr. Wm. 
I’. Reindollar, chief of the Bureau of Chemistry of the 
Maryland Department of Health. The members of 
the Food and Drug Administration are Dr. W. B. 
White, chief of the Food Division, and W. A. Queen, 
chief of the Division of State Cooperation, who is 
chairman of the committee. 

Preliminary consideration by the committee of prob- 
lems connected with formulation of standards for 
these foods should not be confused with public hear- 
ings which must be held as required by law before 
standards for these foods can be adopted. 
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THE BELL TELEPHONE LABORAt 9p 
AT MURRAY HILL, N, J, 


AS soon as war restrictions permit, the faci. 
the Bell Telephone Laboratories at Murray Hill, 
will be greatly augmented, according to an aay 
ment made by Dr. Oliver E. Buckley, President g 
laboratories. The proposed addition is of app 
mately the same size as the initial buildings, : 
were opened in 1941 and cost more than $2.9) 
The new building will extend the lines of the p 
one about five hundred feet in a northeasterly j 
tion. Old and new buildings will be joined by a hy 
with a sheltered bus terminal beneath. 

Since the present building was opened in the 
of 1941, about one hundred groups from yarigj 
dustries, Government departments and some § 
abroad have come to study its new features, 
unique requirement of a laboratory is that it my 
designed for change. Prominent among new feat 
which visitors come to see are the quickly moy 
partitions and the ease with which wires, cables 
pipes may be installed or removed and yet conc 
from view. 

There are no permanent partitions in the buili 
except those around the stair wells and elevator st 
All others are built of easily movable metal pa 
The outside surfaces of these units are sheet steel 
they are separated by a three-ineh space whic 
packed with rock wool to prevent the transmis 
of sound and heat. Doors and transoms are made 
one unit which can be interchanged with a putt “! 
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in any part of the buildings. Along the outside cubs 
of the buildings there is sheet-steel wainscoting wm 
the windows and up the piers between them. Thiam" \ 
the same in appearance as the partition panels. | and 
wainscoting is removable without special tools to ¢ scho 
access to service pipes and wiring which are instill “" 
behind it. Similar wainscoting is applied ar and 
interior columns. Aca 

At intervals, small wings jut out from the ™ 1 
building, providing well-lighted offices for physic ne 
chemists and engineers conveniently close to their Un 
oratories. Shops, library, medical department | of 
restaurant all fit into the pleasing functional pattet rs 


The fields and woods, courtyards and shaded lawns 
tend to make it a pleasant place in which to work. 

People are all important to an institution wht 
products are discovery, invention and design— 
tions of the intellect. In choosing this two-hundr 
acre site the Bell Telephone Laboratories manage 
sought a pleasant and healthful countryside i 
midst of desirable home communities which sp! 
over a wide area in towns along the Orange Mount 
Range and the adjoining valleys. There is no ile 
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np of creating a company community in the imme- 
te vieinity of the buildings. Murray Hill is about 
enty-five miles from New York headquarters. 
the executive offices of the Bell Telephone Labora- 
wries Will continue to be at 463 West Street, New 
ork City, and a majority of the employees will con- 
Ze to work there. With the addition at Murray 
fill, however, about two thousand employees will 
ork at the new location compared with more than 
ne thousand employed there during the war. This 
1 include all the research work and most of the 
ork of apparatus development. 
Though designed for peace-time use, the present 
ew laboratory opened just as war was breaking and 
new and adaptable space proved to be a great aid 
) Bell Laboratories’ war service. Within its ‘walls 
ores of war projects have been started, some small 
nd completed quickly, others large and expanding 
om a room to whole sections of the building. The 
~mpletion of the Murray Hill building project will 
ind the Bell Telephone Laboratories well equipped 
» design better and more economical telephone and 
radio equipment for the Bell Telephone System. It 
vill also be ready and equipped to continue its record 
of achievement in developments for the Army and 
Navy as they may have need for its services in the 
future. 


THE WISCONSIN JUNIOR ACADEMY 
OF SCIENCE 

APPROXIMATELY two hundred delegates from the 
dubs of the high schools in the Milwaukee area of the 
Wisconsin Junior Academy of Science met on May 20 
at Marquette University to present scientific papers 
and demonstrations based on research work in high 
school. Two annual honorary memberships in the 
American Association for the Advancement of Science 
and several annual memberships in the Wisconsin 
Academy of Seiences, Arts, and Letters were awarded. 

The Wisconsin Junior Academy of Science was 
formed last fall, under the joint sponsorship of the 
University of Wisconsin and the Wisconsin Academy 
of Sciences, Arts, and Letters, for the purpose of the 
discovery and development of scientific talent among 
the high-school pupils of Wisconsin. The project is 
under the supervision of Dr. John W. Thomson, assis- 
lant professor of botany at the University of Wis- 
consin. The organization is comprised of members of 
high-school seience clubs from the entire state. 

To supplement its work in encouraging individual 
research work among high-school students, the Junior 
Academy of Seience is planning to sponsor a news 
bulletin reporting activities and research work begin- 
hing next fall, to be circulated among the clubs. Two 
Cooperative projects with the scientific men of the 


Slate are being planned—one a study of the distri- 
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bution of Wisconsin trees and the other a collection 
of data on the blossoming and fruiting of common 
wild flowers and trees. 


THE KANSAS ACADEMY OF SCIENCE 


THE seventy-seventh annual meeting of the Kansas 
Academy of Science was held at Kansas State College, 
Manhattan, on April 14, with Dr. L. D. Bushnell, of 
the Kansas State College, presiding. An affiliated 
society, the Kansas Entomological Society, met with 
the academy. The local chapter of the American 
Association of University Professors held a meeting 
in cooperation with the academy. 

In deference to the restrictions of the Office of De- 
fense Transportation on the holding of general meet- 
ings, the meeting at Manhattan was local in char- 
acter. The executive committee met at this time for 
the transaction of business. The meeting was small 
and was limited to the morning and afternoon, but 
this was the best means possible under the eireum- 
stanees of maintaining the academy as an active 
oganization. The general enthusiasm of those attend- 
ing and the character and number of papers offered 
served to justify the decision to hold the meeting. 

The morning was devoted largely to council and 
business meetings. The invitational address, entitled 
“Recent Advances in Plant Science,” was given by 
Dr. Walter F. Loehwing, head of the department of 
botany, University of Iowa, at 10:00 a.m. before a 
combined college and academy assembly. This part 
of the program was broadcast over the radio of the 
Kansas State College, station KSAC, for the benefit 
of absent members and friends of the academy. 

A noon-day luncheon was substituted for the usual 
annual evening banquet.- At this time Dr. Leland D. 
Bushnell as retiring president gave an address en- 
titled “Microorganisms and a Struggle for Existence.” 

During the afternoon section meetings were held 
for botany, chemistry, geology, physics, psychology 
and zoology. There was no meeting of the Junior 
Academy, but local chapters were encouraged to hold 
meetings. A ten-dollar award was offered to the 
Junior Academy doing the most outstanding work 
during the year. The total attendance was 116. 

The following officers were elected for next year: 
President, Dr. John W. Breukelman, Kansas State 
Teachers College, Emporia ; President-elect, Dr. Claude 
W. Hibbard, University of Kansas; Vice-president, 
Dr. John C. Peterson, Kansas State College; Secre- 
tary, Dr. Donald J. Ameel, Kansas State College; 
Treasurer, Dr. F. W. Albertson, Fort Hays Kansas 
State College; Executive Council Members (addi- 
tional), Dr. L. D. Bushnell, Kansas State College; Dr. 
H. H. Lane, University of Kansas; Dr. Paul Murphy, 
Kansas State Teachers College, Pittsburg; and Miss 








556 


- Edith Beach, Lawrence High School. Dr. Robert 
Taft, University of Kansas, continues as editor. Dr. 
Mary T. Harman and Dr. A. B. Cardwell, Kansas 
State College, were elected associate editors for a 
term of three years, and Dr. W. H. Schoewe, Univer- 


SCIENTIFIC NOTES AND NEWS 


Dr. VANNEVAR Busu, president of the Carnegie In- 
stitution and director of the Office of Scientific Re- 
search and Development, was presented on May 25 at 
a dinner meeting of the National Institute of Social 
Sciences in New York City with one of the gold medals 
awarded by the institute. The medal was awarded for 
“distinguished services in the field of science, in engi- 
neering education and in the application of research 
to the solving of problems of fundamental value to 
civilization.” The presentation was made by Dr. Karl 
T. Compton, president of the Massachusetts Institute 
of Technology. 


Dr. ELMer D. MERRILL, administrator of Botanical 
Collections of Harvard University and direetor of the 
Arnold Arboretum, was elected on May 8 a corre- 
sponding member of the Academy of Sciences of the 
Institute of France to fill the vacancy caused by the 
death of Dr. 8. Ikeno, of Tokyo. 


At the ninety-second annual commencement of the 
University of Wisconsin, the doctorate of laws was 
conferred on Dr. William E. Wickenden, president of 
the Case School of Applied Science, Cleveland. 


Tue honorary doctorate of science was conferred on 
April 30 at the one hundred and twelfth commence- 
ment of Denison University on Dr. Carey Croneis, 
formerly professor of geology at the University of 
Chicago, now president of Beloit College, in reeog- 
nition of his achievements “as a brilliant discoverer 
and interpreter of ancient forms of life, and a thor- 
ough and patient teacher of earth science.” 


THe honorary degree of doctor of science of Ford- 
ham University was conferred on May 24 on Dr. Wil- 
liam J. Robbins, director of the New York Botanical 
Garden, at a special convocation in commemoration of 
the fiftieth anniversary of the garden. 


THE Thomas Burr Osborne Gold Medal of the Amer- 
ican Association of Cereal Chemists was presented on 
May 15 at a dinner in New York to John OQ. Baker, 
vice-president and director of Wallace and Tiernan 
Company, Inc. It was the first time that this award 
had been made for work in the industrial field. The 
medal was established in 1926, to signalize distin- 
guished contributions to cereal chemistry. It has only 
been granted five times before and always for work 
in pure science and teaching. 
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sity of Kansas, was elected to serve a two-year tom, 
associate editor. Dr. M. J. Harbaugh, Kanga; g, 
College, was elected librarian of the academy, 


DONALD J. Ave 
Kansas State CoLLEece 


Tue Lamme Medal “for meritorious achievenen, 
engineering or the technical arts” of the Ohio Sy 
University has been awarded to Taine G. MecDoy 
vice-president of the AC Spark Plug Division of 
General Motors Corporation, Detroit. Presentg;, 
will be made at the commencement exercises of th 
university on June 8. 


THE 


THE prize in pure chemistry of $1,000 of the Amer. 
ican Chemieal Society for 1945 has been awarded } 
Dr. Frederick T. Wall, associate professor of physi 
chemistry at the University of Illinois, in recognitig 
of his work on the thermodynamies and statistic 
mechanics of polymers. The award is made annual 
to encourage fundamental studies by young chemisi 
working in North America. 


Dr. Katuarine B. Biongerr, of the General 
tric Research Laboratory, Schenectady, N. Y., has x 
ceived the Achievement Award of $2,500 given by the 
American Association of University Women for di 
tinguished research in developing films of almost 
infinitesimal thickness. 

THE twenty-second annual meeting of the chapte 
of Sigma Xi at the University of Virginia was heli A 
on the evening of May 3. President Fred L. Browgi ..y 
received into membership seven associates and seven}... 
members. Dr. Julian F. Smith, of the Institute ff iyi 
Textile Technology, Charlottesville, Va., gave the 0-H \ocq 
nual address. The twenty-first award of the Pres- HM g,; 


. dent and Visitors’ Research Prize in the Natural Sa: ap] 


ences and Mathematics was presented by President 


John L. Neweonib, of the University of Virginia, t m 
Lester Van Middlesworth, Raymond F. Kline and a 
Sydney W. Britton for their published work, “Carbo- : 


hydrate Regulation under Severe Anoxic Conditions.” 


THE University of Rochester chapter of Sigma ii Bs 
held on May 3 its initiation ceremonies for new mel: Hy 
bers and the, installation of officers for 1945-1M6. ay | 
The new officers are: President, Dr. K. E. Mason, 1 
the Medical School ; Vice-president, Dr..C. F. H. Alles, 
of the Hastman Kodak Research Laboratories, aud 
Secretary-Treasurer, Dr. C. D..Kochakian, of the C 
Medical School... New members of the Eaecutive Com Mi 
mittee are Dr. Frances L. Haven, Medical School, an! 0 
Dr. Roger P. Loveland, Eastman Kodak. Research Hm ? 
Laboratories. Membership Committee: Dr. A. B. f, \ 
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ean, chemistry, and Dr. John Coakley, psychology. 
Bier the ceremonies Professor L. C. Dunn, of Colum- 
, University, spoke on “Scientific Research after the 
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yar 
Orricers of the Royal Astronomical Society, Lon- 
m, have been elected as follows: President, Professor 
fi. Plaskett; Vice-presidents, Dr. E. C. Bullard, 
;. Harold Spencer Jones, Professor E. A. Milne and 
J, Sellers; Treasurer, J. H. Reynolds; Secretaries, 
Hl. R. Hulme and D. H. Sadler; Foreign Secre- 


wry, Professor F. J. M. Stratton. 








Tue retirement on July 1 is announced of Dr. John 
-Murlin, professor of physiology and director of the 
partment of vital economies at the School of Medi- 
ine and Dentistry of the University of Rochester. 









Dr. LARS ONSAGER, associate professor of chemistry 
t Yale University, has been promoted to the Josiah 
Villard Gibbs professorship of chemistry. 








ae Dr. IIenry §. ConarD, professor emeritus of botany 
ist of Grinnell College, Iowa, has been appointed visit- 
IME ne vesearch professor for the academic year 1944~ 
MSHHIENO45 at the State University of Iowa. During the 
months of April, May and June, he is in residence 
at the university, working in the moss herbarium and 
iting a deseriptive account of the vegetation of 
Jowa. 










di Dr. RicHARD VON Misgs, lecturer in the Graduate 
School of Engineering of Harvard University, has 
hen appointed Gordon MeKay professor of aerody- 


namies and applied mathematics, effective on July 1. 


AssociaTE Proressor A. C. BENJAMIN, of the de- 
partment of philosophy of the University of Chicago, 
has been appointed John H. Lathrop professor of 
philosophy and chairman of the department of phi- 
losophy at the University of Missouri. Dr. A. B. 
Griffen, now of the University of Texas, has been 
appointed associate professor of zoology. 


eS]- 
Scl- 


ent 
to Proressor Ropert K. SUMMERBELL has been made 


nif Dairman of the department of chemistry of North- 
o- fae “stern University. He sueceeds Professor Ward V. 
.” Mim Evans, who retires in September. 


r Dr. Paut G. Roors, assistant professor of anatomy 
at the School of Medicine of the University of Louis- 
; faa “le, has been appointed professor of anatomy and 
fag ‘lairman of the department of anatomy of the School 
of Medicine of the University. of Kansas. 


d Dr. Eric BALLIOL Mounuin, of King’s and Downing 
e Colleges, fellow of Magdalen College, and Donald Pol- 
- B® lock reader in engineering science in the University of 
Oxford, has been elected into the newly established 
professorship of electrical engineering at the Uni- 
versity of Cambridge from October 1. 
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Dr. H. A. Kreps has been appointed to the newly 
established chair of biochemistry of the University of 
Sheffield, Yorkshire. 


Dr. MarceL SCHEIN, of the department of physics 
of the University of Chicago, known for his work on 
cosmic rays, has been engaged as a consulting physi- 
cist by the Research Laboratory of the General Elee- 
tric Company. He is working on problems connected 
with the radiations of the 100-million-volt induction 
electron accelerator; Alfred J. Hartzler, formerly of 
the department of physies of the University of Chi- 
cago, has become a member of the staff, for studies 
of the radiations produced by the 100-million-volt 
induction accelerator; Dr. Arthur M. Ross, Jr., until 
recently of Columbia University, has rejoined the 
chemical section. Dr. Ross was a member of the Re- 
search Laboratory in 1939-40, and later of the staff 
of the Works Laboratory in Bridgeport. 


Dr. Ratpx E. CLELAND, head of the department of 
botany and bacteriology of Indiana University, spoke 
on May 21 before the Plant Institute of the Ohio 
State University on “The Contribution of Cell Studies 
in Oenothera to an Understanding of Hereditary Vari- 
ation in the Genus.” On this oceasion a dinner honor- 
ing Dr. Cleland was held at the Faculty Club, after 
which he led a diseussion on the adequacy of gene and 
chromosome mutation to account for evolution. 


Dr. Vay MENKIN, assistant professor of pathology 
at the School of Medicine of Duke University, deliv- 
ered on May 15 the annual lectureship of the Sigma 
Zeta Society before the Medical College of Virginia. 
His subject was “Chemical Factors and their Role in 
Inflammation.” 


A CONFERENCE calied by the Chinese Health Insti- 
tute was held from March 5 to 11, with the object of 
coordinating research on nutrition in China. The 
subjects and speakers were as follows: Analyses of 
Chinese Food, Dr. Chi-Yuan Chow; Chinese Army 
Nutrition, Dr. Shing Wan; Special Requirements in 
Chinese Nutrition, Dr. Rose Yeh; Vitamin Research 
in China, Dr. Cheng-Fa Wang; Protein Nutrition Re- 
search in China, Dr. Teng-Yi Lo; Dietary Survey in 
China, Dr. Tung Shen; Nutritional Diseases in China, 
Dr. Shou-Kai Chow; Nutritional Requirements of the 
Chinese, Dr. Pei-Sung Tang; Nutritional Education 
and Extension Work in China, Dr. Sophie Chen; 
Evaluation of Methods Used in Nutrition Studies, Dr. 
C. Cheng; Adoption of Terminology for Nutrition 
Work, Dr. Pao-Chung Loo, and Processing of Chi- 
nese Foods and Food Value, Dr. Chao-Yii Chen. 


Dr. Victor A. TreDJENs has resigned his position 
as associate olericulturist and associate professor of 
vegetable crops at Rutgers University to become 
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director of the Virginia Truck Experiment Station at 
Norfolk. He will take up his new work on July 1. 


Dr. J. Brookes KwniGut, lecturer and eurator of 
paleozoie invertebrates in the department of geology 
of Princeton University, has been appointed research 
associate in paleontology at the Smithsonian Institu- 


HEPATIC “INACTIVATION” OF ESTROGENS 


Lrescuttz et al. recently presented data purport- 
ing to indieate “that the liver is able to inactivate 
great quantities of estriol and equilinin.” This con- 
clusion was reached on the basis of the relatively 
poor “fibrous tumoral effect” of these agents when 
implanted in the spleen of guinea pigs as compared 
with subeutaneous implantation. | 

We?’ have shown that large amounts of endogenous 
and exogenous estrogen are excreted in the bile of 
dogs and human subjects; the rapid disappearance of 
exogenous estrogen from the systemie circulation and 
urine is due to this mechanism and not to its rapid 
destruction or inactivation by the liver. When a 15 
mg pellet of alpha-estradiol was implanted in the 
spleen of a bile-fistula dog, estrogen was excreted in 
the bile in large amounts for at least 23 days, although 
no estrogenic activity could be demonstrated in the 
urine at any time during this period.? This is con- 
elusive evidence that with splenic implantation the 
absence of any type of effect dependent upon the 
presence of estrogen in the systemic circulation can not 
be interpreted as indicating its rapid destruction by 
the liver. 

There can be no doubt that the liver is capable of 
inactivating estrogens in vitro, but that it does so 
rapidly in vivo is highly questionable. The results of 
all experiments gn which this hypothesis is based 
prove only that the normal liver prevents estrogens 
from entering the systemic circulation in effective con- 
centration. This could be accomplished by biliary 
excretion and subsequent enterohepatie cireulation (as 
is the ease with bile acids) as well as by rapid destruc- 
tion in the liver. The latter hypothesis. not only lacks 
incontrovertible proof but is indeed directly contra- 
dicted by our findings. 

A. CANTAROW 
K. E. Pascuxis 
A. E. RaKkorr 


JEFFERSON MEDICAL COLLEGE, 
PHILADELPHIA, PA. 


1A. Lipsehiitz, C. Becker, R. F. Mello and A. Riesco, 
ScrENcE, 101: 410, 19465. - 

2A. Cantarow, A. E. Rakoff, K. E. Paschkis, L. P. 
Hansen and A. A. Walkling, Endocrinology, 31: 515, 1942. 

8A. Cantarow, A. E. Rakoff, K. E. Paschkis, L. P. 
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‘direction. The deflection is due to the visible irregu- 
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tion. He will work at the U. 8. National yy. 
beginning on July 1. 7 

Dr. Davin F. Smita, director of research of John 
son and Johnson, New Brunswick, N. J -y has hep 


elected a member of the board of directors of 4 
company. 











A POSSIBLE CASE OF FICTITIOUS 
CONTINENTAL DRIFT 


ONE point has apparently been overlooked in oq 
nection with early determinations of longitude cited 
observational evidence in connection with the Wegeng 
hypothesis of continental drift.1 These earlier longi 
tudes were determined from occultations of stars }y 
the moon. The point is not the relatively low degre 
of accuracy attainable by this method; that point js 
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conceded by all. The point is that longitudes dete. 
mined from oecultations are essentially different infmmmend ‘ 
character from longitudes determined by the obserys.famideal 


tion of local times and the exchange of telegraphicfmmsults 
or radio time signals. tinen 

An ordinary difference of longitude obtained from fiiMand 
the exchange of time signals necessarily depends onfimeet 1 
the directions of the plumb lines at the two’ points{iiMand 
involved. Ultimately we get back to the plumb line H 
at Greenwich. The plumb line at either point may {iiner’ 
be deflected from what may be conceived as its normal 
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larities in the conformation of the earth’s surface ani 
to the invisible irregularities in the densities of the 
surrounding portions of the earth’s crust. 

On the other hand, if we examine the underlying 
equations used to determine longitudes from oceulte- 
tions, we shall find that the longitudes—and the lati- 
tudes also—implied in these equations depend not at Hi are 
all upon the direction of the plumb line but depend HM fou 
solely upon position with respect to the center and HM On 
axis of the earth. They are latitudes and longitudes HM we 
such as the geodesist would very much like to know, HM sec 
latitudes and longitudes freed from the effect of the HMM tud 
irregular deflections of the plumb line, ‘These lati- HM me 
tudes and longitudes might be appropriately termed HM an 
“ideal geodetic” latitudes and longitudes. ma 

Why this should be so is easily seen. It is cor 
venient to follow the course of an occultation or of Hi on 
a solar eclipse by thinking of the apparent sweep of HM tu 
the moon’s shadow across the face of the earth 9 Hi 2c 


of { 
plac 








Hansen and A. A. Walkling, Proc. Soc. Exp. Biol. and we 
Med., 52: 256, 1943. 

1A, Wegener. Die Entstehung der Kontinente und i 
Ozeane. 4th ed., 1929, Chap. 3; ©. R. Longwell, 8 
ENCE, 100: 403-404, 1944. : 
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ne moon moves in its orbit (the syn also, if an eclipse 
-eonsidered) and as the earth rotates on its axis. 
‘ a given place an eclipse begins or ends at the 
tant of (Greenwich) time when the exact edge of 
he shadow reaches the place. For a given place this 
Greenwich) instant time will be determined by the 
sition of the place with reference to the body of 
e earth, that is, by its ideal geodetic latitude and 
pngitude—also by its radial distance from the earth’s 
nter—and not at all by the direction that the plumb 
eat that place may happen to take. The direction 
f the plumb line might vary widely and wildly from 
1c normal without affecting the times of the various 
shases of the eclipse or occultation. The direction of 
ye plumb line would, of course, affect the local time 
nd hence the inferred longitude, but the equations 
for determining the longitude from an eclipse assume 
that the ideal geodetic longitude and the actual longi- 
ude affected by a deflection are identical. . 

The geodesist may be able on the basis of extensive 
und careful surveys to obtain approximations to these 
ideal geodetie latitudes and longitudes. But his re- 
sults are based on studies of limited regions, of a con- 
tinent at most, not on surveys of all the continents 
and of all the oceans, such as would be necessary to 
get really accurate values of ideal geodetic latitudes 
and longitudes. 

How large are the differences between the astrono- 
mer’s ordinary latitudes and longitudes, which depend 
on the direction of the plumb line, and the geodesist’s 
latitudes and longitudes, from which the effects of the 
iregular deflections of the plumb line have been at 
least partially eliminated and which are thus appraxi- 
mations to ideal geodetic latitudes and longitudes? 
ying MM These differences are commonly known as deflections 
ilta- MMof the plumb line. Deflections of 5” are common- 
lati- HM place, of 10” are common enough; deflections of 20” 
t at MMB are not rare and even. larger deflections are sometimes 
end HM found in mountainous country and on oceanic islands. 
and HM One second of are corresponds to about 100 feet in 
ides HM weridional distance on the surface of the earth; one 
‘OW, Bm second of deflection in longitude corresponds in lati- 
tude 45° to 72 feet measured perpendicular to the 
all SM weridian. By confounding the two kinds of latitude 
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ned MM and longitude we may thus make errors in location of 
many hundreds of feet. 

on- An argument in favor of the Wegener theory based 

: ona comparison of differences of ideal geodetic longi- 

0 


tude derived from lunar occultations—and supposed 
accurate—with differences of ordinary astronomical 
lngitude derived from exchanges of. time signals 
nd Would therefore be fallacious. The two kinds of 
nd longitude are different and a fictitious continental 
c- MM (rift of hundreds of feet may be apparently 
“Proved,” if the two kinds are confounded. 
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This discussion has, of course, no bearing on a 
comparison of earlier differences of longitude with 
later determinations, both determinations being based 
on time signals. 

Water D. LAMBERT 

U. 8. Coast AND GEODETIC SURVEY 


FOSSIL DISCOVERY NEAR SAN FRANCISCO 


A FossIL deposit recently discovered near San 
Francisco Bay in California has been found to con- 
tain, all in close relationship, elephant bones, the tooth 
of a prehistoric horse, insect remains and a wide 
variety of botanical specimens. 

The location of the discovery is in the uningor- 
porated village of Millbrae, south of San Francisco, 
on the peninsula that separates the bay from the 
ocean. The bay at this point is skirted by a wide 
strip of former salt marsh which has been drained 
and used for farming and pasture. The fossil de- 
posit was found under one of a series of low hills 
that protrude into the edge of the former salt marsh, 
about three fourths of a mile from the shore of the 
bay on one side, and about the same distance from 
the foot of larger hills on the other. 

To the west, forming the backbone of the penin- 
sula, is a range of hills that reach an altitude of 
1,200 feet. The hill at the edge of the salt marsh, 
which at the point of the discovery attained an ele- 
vation of about 20 feet above sea level, was being 
eut down and leveled off for a housing project when, 
about 12 feet under the former hill top, the grading 
machinery cut through the stump of a tree and an 
elephant’s tusk. A careful investigation of the area 
was immediately undertaken, and excavation of the 
fossils has now been completed. 

Ten elephant tusks were found, but the bones, 
teeth and tusks, while generally grouped in positions 
according to size, thus seeming to indicate where the 
bodies had originally lain, were not articulated in 
the form of skeletons, nor were all the parts of 
any one skeleton found. 

The largest tusk was approximately ten feet in 
length and eight inches in maximum diameter, while 
the smallest was only about four feet long. The 
largest tusks were sharply curved in two dimensions, 
while the smaller ones tended to be more nearly 
straight. 

Because of the advanced state of decay in which 
the fossils were found, it was only with great care 
and the use of plaster casts that any of the tusks or 
bones were preserved. Tusks that appeared to be 
sound shattered into small bits at the first attempt 
to move them, and the bones were usually more fragile 
than the matrix that surrounded them. Portions of 
bones were partially mineralized, while other portions, 
sometimes of the same bone, had completely disap- 
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peared—apparently through decay, but possibly in 
some eases from having been eaten by earnivors. 
Decay was too far advanced, however, to be sure of 
any evidence of the latter, such as teeth marks. 

From their positions, the bones would seem to have 
been seattered and maltreated for some time before 
being covered, but they were also distorted afterward 
by movements of the earth. These distortions varied 
from a slight fracture or curvature to an indistin- 
guishable mass of bones pressed together as if by a 
landslide. 

Twenty-one more or less complete teeth were ob- 
tained, five of which are still in situ in the jaw bones. 
Th@re are, besides, many fragments and portions of 
teeth. No cranium was found, searcely even a recog- 
nizable portion, and almost no vertebrae. On the 
other hand, the mandibles of two animals are nearly 
complete, and one other pair, the largest, was found 
complete but grotesquely distorted and badly decayed. 
Other readily recognizable bones were a femur and 
various other leg bones, scapulae, pelvic bones and 
ribs. 

A superficial study of the teeth tentatively identi- 
fies the animals as helonging to the Columbian species 
(Parelephas Columbi Osborn). 

The geological structure of the region suggests that 
the fossils were deposited in the marginal area of an 
alluvial fan. The most careful geological study of 
the area was made by Professor Eliot Blackwelder, 
of Stanford University, whose findings are herewith 
quoted. No dissenting opinions have been advanced 
by any of several other geologists who visited the 
excavations. 

There are strata that show “the usual varieties of 
sedimentary material,” says Blackwelder, “character- 
istie of alluvial fans in this part of California. They 
comprise fairly clean gravel and various grades of 
sand, all distinetly although complexly stratified. 
There are also beds of very poorly sorted pebbly 
material which is probably the result of successive 
mudflows. All these are stream channel deposits, 
indieating many temporary channels spaced only a 
few feet apart.” 

The deposit in which the elephant bones were found 
was a uniform bed of “smoke-gray” sand mixed with 
clay, which was probably an overflow out beyond the 
stream channels. Blackwelder’s analysis of this bed 
is as follows: “eourse gray sand about 58 per cent., 
fine sand about 17 per eent., dark gray silt with a 
minor amount of coarse clay about 25 per cent.” 
It owes its dark color to “much finely comminuted 
woody material.” 

The horse tooth (equus) mentioned at the begit - 
ning of this article was found in gravel at the edge 
of a stream bed. It was within a few feet of some 
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of the elephant bones but not in the same sedime, 
deposit. The elephant bones, on the other }, 
were almost without exception in the bed of . 
sand-clay described above, all within an area ay. 
15 by 40 feet, and with not over 8 feet varie 
in depth —— | 

As to the age of this deposit, consensus of opiniy 
places it in middle or late Pleistocene time, 3,, 
welder has summarized the data as follows: 


From the undisturbed character of the beds ang 
unmineralized condition of both wood and bones, I ing 
that they are not older than Middle Pleistocene. (py 4 
other hand, the extent to which the original fan has} 
eroded, the altered condition of the wood, and the prog 
ress of decay in the more susceptible pebbles in the gry 
indicate that they are not of Recent age and probahj 
do not belong to the latest part of the Pleistocene, ,. 


_ Tam inclined to venture the guess that the alluvial f, 


at Millbrae dates from about the time of the third 
Tahoe glacial epoch or else the immediately precedi 
or succeeding interglacial age. 


Summing up the data, the forming of this depos 
of elephant bones may well have occurred in { 
following manner. During the process of formatig 
of this alluvial fan, much of its surface was pnt 
ably covered with yegetation on which elephan 
might feed. Furthermore, during rainy seasons th 
bed of sand-clay could well be soft enough so ¢ 
animals as heavy as elephants would sink in it a 
not be able to escape. After they had been entrappe 
and died, their carcasses would be eaten by carnivor 
and their bones exposed, scattered and trampled prob 
ably for some time before being covered by the a 
panding alluvium. | 

When once they were covered, the fineness of { 
mudflow around them, together with the never-failit 
supply of ground water at this low level, created 
anaerobic condition which preserved them from com 
plete decay. The distortion of the bones could we 
be caused by slumps or erawling of the soil, or po 
sibly by earthquake action. It should be added thi 
in all the excavation there was no evidence of mari 
life. : 

The botanical and insect specimens were found boll 
in conjunction with the elephant bones and also ove 
a wider area. Some were in immediate juxtapositiil 
with the bones, and all were in the same surroundil 
alluvial deposit. They ranged from small seeds # 
finely comminuted wood particles up to stumps at 


sizable logs, and from a lone blue iridescent beet 


wing to whole insects. None of the trees were # 
situ, evidently ‘having been washed down from ™ 
hills, but many of the smaller plants may well be 
grown on the surface of the expanding alluvial 1 

F. D. Klyver, paleobotanist at San Mateo Jum 
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lege, has identified sixty-eight different varieties of 
ints, and the study is by no means completed. Not 
unted in this number are many specimens of wood 
.{ bark, some mi¢roseopic, others several feet long. 
Heading the list of trees so far identified are 
mglas fir, Monterey pine, Monterey cypress and 
jer. Manzanita, snow berry and poison oak are 
nong the shrub species, and yerba buena and wild 
igckberry are two species of vines present. The list 
smaller plants, representing the common wildflow- 
; such as red maids and miner’s lettuce, include 
rasses, sedges and rushes, One fossil bulb has beer 
mnd. Added to all these items is one equisetum 
souring rush or horsetail), and one or more mosses. 
There are also more than twenty-five specimens of 
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insects and closely related animals. The green, 
scarab-like iridescence of a beetle’s wing was the first 
evidence of prehistoric insects to be discovered. The 
collection now includes several kinds of beetles, ants, 
grasshoppers and one or more millipeds. Numerous 
specimens of what appear to be insect and spider 
eggs have been found. 

It is impossible at present to say of what value 
this fossil discovery may prove to be, nor which part 
of it may be of greatest significance. It does at 
least afford an opportunity for an authentic repro- 
duction of a period of prehistoric life in this area, 
The speeimens are still under study at San Mateo 
Junior College, San Mateo, California. 

FRANK M. STANGER 


SCIENTIFIC BOOKS 


ARGASIDAE 
he Argasidae of North America, Central America 
and Cuba, By R. A. CooLey and GLEN M. Kouzs. 
ii+152 pp. 57 figures. 14 plates. (The Amer- 
ican Midland Naturalist Monograph No.1.) Notre 
Dame, Ind.: The University Press. 1944. 


THIs monograph is the third in a series of mono- 
raphs of the ticks of North America. The first, ap- 
ating in 1938, monographed the genera Derma- 
entor and Octocentor; the second, in February, 1944, 
reated the genus Ambiyomma; the present one is 
iore ambitious and treats of the family Argasidae 
ot only of North America but. includes Central 
America and Cuba. This beautiful volume is not only 
ell illustrated but contains a wealth of information 
bout the soft ticks of the region under discussion. 
ike the preceding numbers it is a model of exactness 
id clarity. As certain species are important vectors 
f diseases this work will prove of great value not 
my to the taxonomists but also to the medical and 
elerinary profession. 

The authors first present a general account of the 
amily, followed by a detailed explanation of the 
arious terms used in the text. A brief account of 
lethods of handling, studying and rearing ticks is 
0 given, and the reviewer wishes this could have 
en more detailed and illustrated. There is also a 
tief statement of the medical and veterinary impor- 
ince of the Argasidae. The authors point out that 
tleast five species of Ornithodoros (hermsi, turicata, 
uirkeri, talaje and rudis) are proved vectors of re- 
apsing fever spirochaetes; one species (O. parkeri) 
lus been proved experimentally to be a vector of 
ocky Mountain spotted fever and American Q fever. 
“"9a8 persicus, of world-wide distribution in warm 
nates, is a notorious pest of poultry and is the 
rector of avian spirochaetosis and is also reported 


as a probable vector of fowl paralysis. Other spe- 
cies are important pests of various animals, inelud- 
ing man. 

The main part of the volume is devoted to a detailed 
account, with numerous illustrations, of the various 
species. The authors recognize four genera and 
twenty-four species in the restricted area. These are 
Argas, with two species; Octobius, with two species; 
Ornithodoros, with 18 species; and Antricola, with 
two species. In general the following information is 
given for each species: a list of synonyms; detailed 
deseription of the adult; brief descriptions of the 
larval and nymphal stages when known; line draw- 
ings of significant details; photographs of dorsal and 
ventral views of many of them; host data; biological 
notes; distribution records with spot maps. Closely 
related species are treated in great detail and the 
important differences between them stressed. Keys to 
genera and species are provided. 

The monograph concludes with a classified list of 
hosts and their ticks; a geographical distribution 
sun‘the ~* and an excellent bibliography. This vol- 
ume \.... prove of great value to the parasitologists 
and medical entomologists; the members of the med- 
ical and veterinary professions will also find much in 
it that is of importance to them. 


Ropert MATHESON 


THEORY OF FUNCTIONS 


The Theory of Functions. By J. E. Litttewoop. 
243 pp., Oxford University Press. $5.50. 


A Book by the noted English mathematician, J. E. 
Littlewood, is sure to arouse widespread ‘interest. The 
present volume, two thirds of which was printed in 
1931, deals largely with conformal mapping, harmonic 
and subharmonic functions of two real variables, 
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“Pieard” and schlicht functions and other related 
topies. 

It is written for the research worker in complex 
variable theory. Emphasis is placed on “best pos- 
sible” results, on the comparison between alternative 
methods of proof, on establishing “existence theorems” 
with a maximum of generality and on precise inequali- 
ties. Informal comments snch as “this theorem is 


Vou. 101, No. 9 


difficult (and the reader may ignore it if he Wishes) 
enliven the reading. Though the non-specialis ,; 
find the standard treatises of Titchmarsh and (y),, 
sufficiently detailed and perhaps better balanced, 4 
specialist will want Professor Littlewood’s book fy 
the intimate and critical perspective which it gives in 
the structure of complex variable theory. 
GARRETT Birkxopy 


SPECIAL ARTICLES 


GLUCURONIC ACID AS A MEASURE OF THE 
ABSORPTION OF PENICILLIN 

THE coupling of such compounds as resist the oxi- 
dative processes of the body, with normal metabolic 
compounds, constitute a primary defense mechanism. 
The animal organism utilizes a variety of substances 
for conjugation, principally glycine, gluecoronic acid, 
sulfurie acid, cysteine, glutamine, acetic acid, orni- 
thine and the methyl group. The main source of 
glucuronic acid is the carbohydrate store in the body, 
but it ean also be derived from glucogenetic amino 
acids.) ? 

That organie compounds can be conjugated in the 
mammalian body is a faet first recognized by Bau- 
mann.* Sinee his early recognition of this fact, it 
has since been demonstrated by Deichmann et al.‘ 
that many other compounds undergo conjugation in 
this manner. 

Enklewitz® demonstrated that the reducing sub- 
stance found in the urine after the ingestion of amido- 
pyrine is a conjugated glucuronic acid complex. 
Tsunoo® did extensive work with ethynal and found 
that the body hydrolyzes it to furylaerylic acid, which 
it conjugated with glycine, and p-hydroxy-phenylurea, 
which it combines with glucuronic acid. Horn’ re- 
ported that dimethylanaline in the rabbit is converted 
to p(mono)-methylamino-phenol and is excreted in 
combination with glucuronic acid. In dogs, Horn 
found that the same compound is changed to o-amino- 
phenol. | 

In view of these reported findings this investiga- 
tion was undertaken to determine whether a similar 
conjugation takes place between penicillin and glu- 
euronie acid and if so whether the glucuronic acid 
determination in urine may be used as a measure of 

‘ Anthony Ambrose and Carl P. Sherwin, ‘‘ Detoxica- 
tion Mechanisms,’’ Vol. 2, p. 377, 1933. 

2 Benjamin Harrow and Carl P. Sherwin, ‘‘ Detoxica- 
tion Mechanisms,’’ Vol. 4, p. 263, 1935. 

3 E. Baumann, ‘‘Weber Gepaarte Schwefelsauren im 
Oganismus,’’ Arch. f. d. ges. Physiologie, 13: 285, 1876. 

4 Wm. Deichmann and G. Thomas, Jour. of Ind. Hy- 
giene and Toxicology, 25: 286, 1943. 

5M. Enklewitz and M. Lasker, Jour. Biol. Chem., 110: 
443-56, 1935. 


68. Tsunoo, Jour. Biochem. (Japan), 21: 409-16, 1935. 
7 ¥F. Horn, Z. f. Physiol. Chem., 242: 23-28, 1936. 
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the absorption of penicillin. It was further hop 
this study would offer additional information in deter 
mining the mode of action of penicillin. 


EXPERIMENTAL 


Male New Zealand rabbits were employed weighin: 
approximately 2,400 to 3,200 grams. They wer 
maintained on a diet consisting chiefly of a standarj 
dry commercial feed (Purina rabbit pellets) and sm: 
daily portions of fresh earrots and cabbage. The 
treated animals received intravenous doses of peni 
cillin sodium varying from 50,000 to 200,000 Oxforj 
units (300 u/mg penicillin salt) and were placed ir 
metabolism cages for the collection of urine. Th 
cages were designed to avoid the contamination o 
feces with the excreted urine. Urine was collectei 


for control over 24-hour periods for one week priot 


to treatment. Glucuronic acid and organic sulfa 
determinations were made daily. 
Fig. 1 demonstrates the influence of penicillin o 
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Fig. 1. Effect of penicillin on the exeretion of 
curonie acid and inorganic sulfates in the urine. 
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the glucuroni¢ acid content 'in urine in a typical ani- 
nal experiment. The time of penicillin treatment is 
indicated. A twenty-five-day test period was used. 

The glucuronic acid of the untreated animals was 
found to be within the normal range for rabbits, as 
gt forth by Deichmann.* However, 24 hours after 
penicillin treatment, a marked increase in glucuronic 
acid was quantitatively demonstrable by the methods 
of both Deichmann® and Hanson.® 

Analyses for solids, specific gravity, pH, sugar and 
albumin were also daily made, but since there was no 
significance in the data they are not recorded. 

For the purpose of comparison, the excretion of 
penicillin as organic sulfates was also determined and 
the results recorded as per cent. of inorganic to total 
sulfates. The method of Treon and Crutchfield’? was 
ysed for these determinations. Since there was no 
definite trend in the values obtained other than normal 
variation, it is coneluded that penicillin does not in- 
fF fluence the in vivo excretion of sulfates. 


Bt 


RESULTS 


The normal 24-hour excretion of glucuronic acid in 
rabbit urine maintained on a diet of Purina rabbit 
chow, fresh earrots and cabbage ranges from 25 to 
60 mg. 

Following treatment of rabbits with penicillin 
sodium, a marked inerease in glucuronic acid was 
noted. The treated animals gradually returned to 
normal. 

Tests were made to determine whether or not peni- 
allin sodium itself gives a color reaction characteristic 
of the naptha-resorcinol-glucuronie acid method of 
both Deichmann® and Hanson.® The results of the 
investigation in both instances were negative. — 





Discussion 


It is the general opinion of most investigators that 
approximately 60 per cent.'! of penicillin admin- 
istered can be reeovered from the excreted animal 
urine. Since in this investigation it was found that 
there was an immediate sharp increase in the glu- 
curonie acid content of rabbit urine following the 
intravenous administration of penicillin, it would ap- 
pear likely that some part of the unaccounted-for 40 
per cent. of penicillin normally excreted from the 
animal body conjugated with glucuronic acid.‘ 





—_ Deichmann, Jour. Lab. and Clin. Med., 28: 770, 

°8. W. Hanson, G. T. Funch Mills and R. T. Williams, 
Biochem. Jour. England, 38: 3, 274, 1944. 

‘Treon and Wm. Crutchfield, Jr., Ind. Eng. Chem., 
Anal. Ed., 14: 119, 1942. 

''C. K. Rammelkamp and C. 8. Keefer, Jour. Clin, 
Invest., 22: 495, 1943. 
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The data suggest the possibility of using the quan- 
titative determination of glucuronic acid in urine to 
detect the. presence and the extent of absorption of 
penicillin. 

It is further possible that, since commercial peni- 
cillin contains certain impurities, the increased glu- 
curonie acid in urine may be due to the impurities 
of penicillin rather than penicillin itself. The ex- 
periments will be extended with more highly purified 
penicillin. 

D. PERLSTEIN 
H. E. Wricut 
A. J. LigBMANN 
I. DorRELL, 
Technical Assistant 
SCHENLEY RESEARCH INSTITUTE INC., 
LAWRENCEBURG, IND. 


NON-ACID-FAST FORMS OF THE MYCO- 
BACTERIUM OF HUMAN LEPROSY* 

In 1939, the writer had the opportunity of staining 
several smears of material obtained at the Branch 
Laboratory of the New York State Department of 
Health from the nasal septum of a Mexican who had 
been diagnosed as an early case of leprosy.t_ The 
smears were stained by the author’s Triple Stain 
method? which reveals non-acid-fast forms of Myco- 
bacterium tuberculosis not disclosed by the usual 
Ziehl-Neelsen technic. When this method is applied 
to material from tuberculous lesions or cultures, acid- 
fast tubercle bacilli stain red, non-acid-fast forms 
(rods, granules, and the recently demonstrated zooglea! 
forms)* stain blue, while other organisms, tissue cells, 
ete., form a light green background. 

The two leprosy smears stained in this manner 
showed acid-fast rods, and a few non-acid-fast forms. 
As soon as the patient became aware of the diagnosis 
of his affliction, he made an escape from supervision, 
and no further material could be obtained. 

Recently, however, Dr. Frank Combes, professor 
of dermatology at New York University and chief of 
the Dermatology Service at Bellevue Hospital, sug- 
gested that material from cases of leprosy might 
reveal interesting non-acid-fast forms if stained by 
the author’s Triple Stain technic. He kindly arranged 
to have a number of unstained fixed smears of nasal 

* This work was supported by a grant from the Lessing 
J. Rosenwald Foundation. 

1 Dr. Morton C. Kahn informs me that in 1929 he 
visited Mahaika Leprosarium in British Guiana after com- 
pleting his studies on the development of the tubercle 
bacillus, as he felt that non-acid-fast forms might be 
concerned in the pathology of leprosy. The finding of 
so many non-acid-fast saprophytes in the nasal cavity 
caused the work to be discontinued, and there was in- 
sufficient time for skin biopsies. 

2 E, Alexander-Jackson, SCIENCE, 99: 307, 1944. 


3 E. Alexander-Jackson, Annals of the New York Acad- 
emy of Sciences (in press). 
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material sent to the writer from a case of leprosy at 
the Willard Parker Hospital. These smears were 
stained by the Triple Stain method and examined. 
Th.y revealed not only red-staining acid-fast bacilli, 
but blue-staining non-acid-fast rods in even greater 
numbers. Some of the nests of rods were mixtures 
of the two types, but many nests consisted of blue- 
staining rods only. 

Dr. Combes then secured from Dr. F. A. Johansen, 
Dr. G. H. Faget and Dr. G. L. Fite, of the U. S. 
Marine Hospital at Carville, La., a box of fixed un- 
stained smears made from leprous skin biopsies. 
Each preparation represented a different case. These 
were all stained by the writer’s Triple Stain method 
and earefully examined. The results are given in 
Tables 1 and 2. 


TABLE I 


THIRTY-TWO LEPROSY SMEARS STAINED BY THE TRIPLE 
STAIN TECHNIC* 














Non- 
Acid-fast acid-fast 
@ mn 
s s 
=] =] 
| a 
Patient’s Date of fe & 
fype lesion “jumber admission 2 be, 
=| =| 
3 3S 
& & 
= x 
& & 
mR Sp n SD 
= ° 7S ° 
° ° ° ° 
io] N on N 
Lepromatous 651 1929 0 0 + + 
1530 1942 + 0 0 ? 
1644 1944 0 + + + 
Neural 118 1921 0 0 0 = 
653 1929 0 0 0 - 
1536 1942 0 0 0 + 
Tuberculoid 1634 1944 0 0 0 + 
1679 1944 0 0 0 > 
Maculo- 699 1930 + 0 a ~ 
Anesthetic 1651 1944 0 0 0 oa 
Mixed 859 1932 0 0 0 + 
884 1932 ~ 0 + + 
941 1933 0 0 0 0 
1073 1935 0 ? 0 ? 
1150 1936 0 + 0 
1280 1938 - 0 ao ~ 
1332 1939 0 0 0 + 
1375 1940 0 0 0 - 
1377 1940 0 + 0 + 
1393 1940 0 0 0 + 
1509 1942 + 0 + + 
1510 1942 0 0 0 + 
1511 1942 0 0 0 + 
1514 1942 0 0 0 a 
1552 1942 + 0 - + 
1590 1943 0 0 0 + 
1604 1943 0 + 0 + 
1606 1943 - + ~ + 
1617 1944 - + + + 
1652 1944 0 0 0 ~ 
Type 
not known 1354 1939 0 0 0 + 
Nasal Willard 1944 oa + 0 0 
Parker 





* Only three smears_ showed presence of contaminating 
organisms. 

Of the 32 cases, 27 smears (84.4 per cent.) showed 
zoogleal and granule or spore-like forms; 16 smears 
(50 per cent.) showed zoogleal forms only; 13 smears 
(40.6 per cent.) showed some acid-fast forms; 11 
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smears (34.4 per cent.) showed acid-fast or non-acg 
fast rod forms. The findings are apparently yp), 
lated to the dates of admission, as there was no great, 
tendency for smears from older cases to show greate, 
numbers of rod forms. The stained preparation fr), 
the oldest case, admitted twenty-four years agg 
(1921), showed non-acid-fast zoogleal forms only, 

It was interesting to note the presence of zoogley| 
forms and absence of rods in all the smears from th, 
group of six neural and tuberculoid cases. Bagi 
are usually lacking or difficult to demonstrate in thes 
types of lesions.* 

Occasionally, forms were found in which frankly 
acid-fast rods and granules lay within a blue-staining 


TABLE II 


EXNUMERATION OF FINDINGS ON THIRTY SMEARS FROM Sky 
Biopsies TAKEN FROM LEPERS AT CARVILLE, La, 





et 








2 

L & 

= DR 

5 be 
Totals Type lesion Rods “ 2 
3 23 

2 5 
g 
N O2 
3 Lepromatous 2 2 3 
3 Neural 0 38 3 
2 Tuberculoid 0 2 1 

2 Maculo- 

Anaesthetic 1 2 2 
20 Mixed 7 16 5 
30 10 25 14 





zoogleal mat. Some of the zoogleal forms were acid- 
fast, and some were semi-acid-fast. 

While relatively few cases are reported here, and 
Mycobacterium leprae can not as yet be eultured on 
suitable media or successfully inoculated into animals’ 
in order to obtain absolute experimental proof, never- 
theless these findings strongly suggest that the myc- 
bacterium of human leprosy, like the myeobacterium 
of tuberculosis, has a zoogleal form or phase. The 
existence of non-acid-fast. forms in leprosy may ¢x- 
plain certain peculiarities in the course of the infee- 
tion, such as its protracted incubation period, and the 
difficulty in demonstrating bacilli in certain types 0! 
lesions. The results of this limited study would seem 
to encourage more extensive observations with the 
aid of the Triple Stain technic. 

ELEANOR ALEXANDER-J ACKSON 

DEPARTMENT OF PUBLIC HEALTH 


AND PREVENTIVE MEDICINE, 
CORNELL UNIVERSITY MEDICAL COLLEGE 


48, H. Black, ‘Tuberculosis and Leprosy, The Myc 
bacterial Diseases,’’ edited by F. R, Moulton, Symposiu® 
Series Vol. I, American Assoeiation for the Advancemet! 
of Science, 97, 1938. 

5 M. H. Soule and E. B. McKinley, ibid, 87. 
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THE ACTIVITY OF A BACTERIOSTATIC 
SUBSTANCE IN THE REACTION 
BETWEEN BACTERIAL 
VIRUS AND HOST? 


Most bacteriostatic agents are supposed to act in 
suppressing growth by interfering with the metabolism 
of an essential substance either by combining with it 
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phane at concentrations about 1/1000th those of the 
dl-Bz-3-methyltryptophane. It thus appears probable 
that the methyltryptophane interferes in some manner 
with either the synthesis or utilization of tryptophane 
by E. coli grown on ammonium lactate medium. 

The Effect of Bz-3-methyltryptophane on the Activ- 
ity of Bacterial Viruses. The strain B of E. coli used 


TABLE 1 


GROWTH OF Z. coli IN AMMONIUM LACTATE MEDIUM CONTAINING MIXTURES OF 1-TRYPTOPHANE 
AND dl-BZ-3-METHYLTRYPTOPHANE 














oO 5 enna es RRO 
Leryptophan’ Bz-3-methyltryptophane Bz-3-methyltryptophane Bz-3-methyltryptophane 
(m0 fiter) (micromoles /liter) (micromoles/liter) (micromoles /liter) 
é 460 92 18 37 0 460 92 18 37 0 460 90 18 3.7 0 
Growth after 22 hours Growth after 43 hours Growth after 3 days 
2 2 2 2 z 2 4 4 4 + 5 4 5 4 + 6 
0.4 Sonekaci®:: ® via rer? Geer wre weer ecinmigreeuene@ 
0.08 0 1 1 1 2 0 1 3 3 5 1 4 +4 4 6 
0.016 0 1 1 1 2 0 1 3 3 4 1 3 + 4 + 
0.0032 0 0 0 0 2 1 0 0 1 4 1 2 1 4 5 
0 0 0 0 0 2 0 0 0 2 4 2 0 0 3 4 





Initial inoculum 10° bacteria to 1 cc ammonium lactate medium in each tube. 
6=heavy growth 


Q=no visible growth, 1=trace,..., 


chemically,? or by competing with it for positions on 
enzyme surfaces by virtue of the structural similarity 
of the agent to that of the essential metabolite (see 
reference 3 for literature references). 

The results of the present work appear to bear on 
this point. It is found that while Bz-3-methyltrypto- 
phane (I) suppresses the growth of B. coli strain B 
in the absenee of added tryptophane and does not do 
so in the presence of traces of tryptophane (II), it 


7 
tH, Oe ne: CT) CH, CH (NH, )COOH 
: H 


B 
I Ir 
appears to act as tryptophane does‘ in promoting the 
action of the bacterial viruses T4 and T6 on this strain 
of E. coli. 

The Bacteriostatie Action of Bz-3-methyltrypto- 
phane and Its Reversal by Tryptophane. Preliminary 
experiments showed that Bz-3-methyltryptophane in- 
ibited the growth. of E. coli on solid or liquid am- 
onium lactate medium,® but that it did not do so on 
Difeo nutrient agar. Such inhibition was observable 
at concentrations of dl-Bz-3-methyltryptophane as low 
‘s 4 micromoles /liter and, as seen in Table 1, was 
reversed at this and higher concentrations by I-trypto- 


1 From the Eldridge Reeves Johnson Research Founda- 
tion, University of Pennsylvania, Philadelphia. 

* Fildes, Brit. Jour. Exp. Path., 21: 67, 1940. 

°D. W. Woolley, ScreNcE, 100: 579, 1944. 
ay a Anderson, Jour. Cell. and Comp. Physiol., 25: 
', 1945. 

°T. F. Anderson, ibid., 25: 1, 1945. 


in the above experiments is susceptible to the aetion 
of three bacteriophages, T2, T4 and T6® which belong 
to the same serological group and have similar mor- 
phologies.’ T2 is rapidly absorbed on B in the am- 
monium lactate medium, while T4 and T6 are very 
slowly adsorbed in the medium unless /-tryptophane 
at 50 micromoles/liter or some other co-factor (phe- 
nylalanine is weakly active) is present in the adsorp- 
tion mixture.* This reaction seemed to be quite spe- 
cific, for none of a long list of other amino acids, 
growth substances or known precursors of tryptophane 
proved to be capable of acting as co-factors for T4. 

Turning to the study of a series of substances chemi- 
eally related to tryptophane, Bz-3-methyltryptophane 
appeared to be highly active in promoting the ad- 
sorption of T4 on B. In experiments patterned after 
those described elsewhere* it was found that in 5 min- 
utes Bz-3-methyltryptophane at a concentration of 
200 micromoles /liter brought about the adsorption of 
about 50 per cent. of the particles in a mixture of T4 
and B in the ammonium lactate medium, while the 
adsorption in eontrols without a eo-factor was negli- 
gible. Moreover, virus particles so adsorbed went on 
to the production of plaques on a bacterial smear just 
as though the co-factor had been /-tryptophane. 

A convenient method for comparing the activities of 
various co-factors is provided by the lytie reaction of 


6 M. Demeree and U. Fano, Genetics, 30: 119, 1945. 

7 T. F. Anderson, M. Delbriick and M. Demeree, ‘‘ Types 
of Morphology Found in Bacterial Viruses.’’ Paper 
given at the second annual meeting of the Electron Micro- 
scope Society of America, Chicago, on November 17, 1944. 
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certain virus suspensions on host cells which have been 
heavily irradiated with ultraviolet light. Not requir- 
ing a eo-factor, T2 virus rapidly lyses H. coli B irradi- 
ated with some 200 to 500 lethal doses of ultraviolet 
light. Such lysis proceeded in a summary manner, i.e., 
without the multiplication of virus which accompanies 
lysis of normal host cells. In the ease of T2 virus, 
this reaction is accomplished by a lytic substance which 
is separable from the major portion of the virus par- 
~ tieles.5 

T4 and T6 virus display no such activity in the ab- 
sence of a suitable co-factor to enhance their rates of 
adsorption on the host cells; with a eo-factor present, 
T4 and T6 each react in a manner related to the con- 
centration and activity of the co-factor. The results 
of a comparison of the activities of dl-tryptophane and 
dl-Bz-2-methyltryptophane are given in Fig. 1. It is 
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Fie. 1. The lysis of UV-irradiated EZ. coli strain B by 


viruses T4 and T6 in the presence of co-factors dl-trypto- 
phane and dl-Bz-3-methyltryptophane. The bacteria in an 
actively multiplying state in ammonium lactate medium 
were irradiated in a quartz tube with about 500 lethal 
doses of ultraviolet light from a H-4 lamp with the outer 
glass shell removed. 5 ce of the irradiated bacterial su- 
pension were then added to each of seven colorimeter tubes 
which contained in 0.4 ce of the ammonium lactate me- 
dium: 1. Control. 2. 0.95x1010 T4 virus particles. 3. 
9.95 x 1010 T4 virus particles + 0.204 mg dl-tryptophane. 
4. 0.95x 1010 T4 virus particles +0.201 mg dl-Bz-3- 
methyltryptophane. 5. 0.90x1010 T6 virus particles, 
6. 0.90 x 1019 T6 virus particles + 0.204 mg dl-tryptophane. 

0.90 x 1910 T6 virus particles + 0.201 mg dl-Bz-3-methyl- 
try ptophane. The turbidities of tubes were read at inter- 
vals on a Klett-Summerson Colorimeter (blue filter No. 
42) and in the figure are plotted as ordinates against 
minutes after mixing plotted as abscissae. 


seen that the methyltryptophane at 170 micromoles/ 
liter is only slightly less active than dl-tryptophane 
itself at 185 micromoles/liter. These experiments 
show that Bz-3-methyltryptophane ean take the place 
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of tryptophane in the adsorption reaction betwee, the 
viruses T4 and T6 and their host. 

Discussion. Gordon and Jackson® showed that B73. 
methyltryptophane can not replace tryptophane in thy 
diet of the rat. Indeed, the death of three out of four 
animals fed diets in which Bz-3-methyltryptophane y.. 
placed tryptopnane suggested to them that the ey, 
pound might be somewhat toxic. However, in furtheilillysry 
work they found that the substance had no effect o, 
the growth rate of rats fed an adequate diet. 1) 
above experiments on the reversal of the methyltryp, 
tophane inhibition of E. coli growth by traces of tryp. 
tophane suggest that the tryptophane in Gordon an) Met 
Jackson’s complete diet for rats may have masked the MNp.pbi 
detrimental effects of Bz-3-methyltryptophane. 

The fact that Bz-3-methyltryptophane has almos 
the activity of tryptophane as a co-factor for T4 and 
T6 adsorption on their hosts is interesting from , 
number of standpoints. It indicates that this inhibitoy 
of bacterial growth actually does perform the function 
of the structurally similar essential metabolite, trypto. 
phane, in the reaction between the viruses T4 and Tf 
and their host. As to the function of the co-factor, it 
is not yet clear whether, as a cement substance, it acts 
in the specific combination between virus and host re. 
ceptive spots or whether it acts as a sort of coenzyme 
in whose presence the virus particles, during ther 
chance encounters with the host cells, are able to be. 
come attached to them and begin their parasitic activ- 
ity. The high efficiency of Bz-3-methyltryptophane as 
a co-factor for the virus would suggest that the chain 
of essential reactions following virus adsorption does 
not involve the step which Bz-3-methyltryptophane 
blocks in the bacterial metabolism of tryptophane. 

This work was supported by a grant from the Medi- 
cal Research Division of Sharp and Dohme, Inc.; we 
are indebted to Drs. W. G. Gordon and R. W. Jacksou, 
of the Eastern Regional Laboratory, U. 8. Department 
of Agriculture, for the Bz-3-methyltryptophane usel 
in the experiments, 
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THE LOCAL ANESTHETIC PROPERTIES 
OF ISONIPECAINE 


WHILE investigating the actions of isonipecalte, 
1-methy]-4-phenylpiperidine-4-carboxylie acid thy! 
ester hydrochloride, it was noted that the compouné 
produced pronounced corneal anesthesia when it W 
applied to the rabbit eye. Although isonipecaine has 
been reported? 2 to abolish the wink reflex, the effet 
was produced after systemic administration. The 













8 W. G. Gordon and R. W. Jackson, Jowr. Biol. Chey 
110: 151, 1935. 

10. Schauman, Arch. f. Exper. Path. . Pharmatol 
196: 109, 1940. 

2R. C. Batterman, Arch. Int. Med., 71: 345, 1943. 
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ction We obtained was essentially, a local one, and 
as not due to the central actions of isonipecaine. 

Subsequent studies on the local anesthetic proper- 
‘ies of isonipeeaine revealed that it possesses consider- 
able specificity for nervous tissue when applied locally. 
The drug was compared experimentally with an equal 
«neentration of cocaine. The results of our prelimi- 
yary studies are summarized in Table 1. 
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The LocaL ANESTHETIC PROPERTIES OF ISONIPECAINE 
Typ. COMPARED WITH COCAINE 
TYp- _————_——— sae 
and Method (3) Criterion Drug Minutes 
| the MMEpsbbit cornea «= ss Duration of { 1 % cocaine 31 
anesthesia 1 % isonipecaine 19 
ntradermal Duration of { 1 % cocaine 78 
0st heal in man anesthesia 1% isonipecaine 57 
and Onset of { 1 % cocaine 2.5 
Mm a sensory block 1 % isonipecaine 2.6 
K Frog sciatic 
bitor 6d Onset of motor { 1 % cocaine 13 
- block 1 % isonipecaine 17 
ion mm 
pto- ° ° :  s : 
- The fact that isonipecaine exhibits local anesthetic 
7 i Bproperties suggests that the compound may possibly 
a . | used advantageously as a preanesthetic agent for 
Mp hloroform or eyelopropane anesthesia, and for opera- 
J tions involving the heart. There have been several re- 
hei nt reports* > ® stating that the administration of 
i? ertain local anesthetics depresses cardiac irritability. 
etiv- 
eas 
hain 
does | 
INTRAVENOUS TUBING FOR PARBNTERAL 
" THERAPY 
baal Continuous or frequently repeated intravenous 









reatment is often complicated by trauma and throm- 
bosis to the extent that all available superficial veins 
eeome destroyed. The discomfort of numerous vene- 
puictures may also become a serious problem, par- 
liularly in uneooperative or disoriented patients. 
hese difficulties can largely be avoided by the use of 
lexible plastie tubing which ean be inserted into a 
ein through a needle and left in place as long as re- 
quired. This method has been used extensively on 
logs in which the leg veins, external jugulars and 
ven portal vein have been employed for continuous 
ind intermittent infusions. In 11 dogs the tubes have 
Mmained in the external jugular veins for 4 to 5 
Weeks without untoward developments. 

In 4 such dogs which were recently sacrificed for 
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*T. H. Rider, 
P29, 1930, 

Mey re) “. R. Mautz, Jour. Thorac. Surg., 5: 612, 1935-36. 
vol wy 8. Beek and F. R. Mautz, Ann. Surg., 106: 525, 
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Consequently this depression results in a lessened 
tendency for cardiae disturbances during chloroform’ 
or cyclopropane® anesthesia, and during operations on 
or near the heart.45 Isonipecaine may possibly act 
in the same manner. In fact, the information at hand 
on the cardiac effects of isonipecaine favors this con- 
clusion. Like others'-® we have found that isoni- 
pecaine has a depressant action on the heart. 

Also in the event of isonipecaine poisoning, it would 
seem logical to prevent or treat the overdosage with 
agents similar to those used in eases of local anesthetic 
toxicity. This suggestion is based on the fact that the 
chief toxic symptoms manifested in experimental ani- 
mals after isonipecaine or local anesthetics administra- 
tion are quite similar. These symptoms are referable 
to the central nervous system, consisting of restless- 
ness and tremors which may proceed to clonic con- 
vulsions. For the treatment and prevention of poi- 
soning by local anesthetics, Tatum and others*® 11- 12 
have indicated that the barbiturates are the preferable 
agents to employ. 

These studies will be deseribed in greater detail else- 
where. We have also initiated studies on the possible 
applications of isonipecaine suggested above, and we 
hope to report on them soon. 

E. Leone Way 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


post-mortem study, the veins were thrombosed around 
the tube in 2, while in the remaining 2 the vein re- 
mained patent. Whether thrombosis is related to the 
mere presence of the catheter or to the irritating solu- 
tion which was introduced daily through it has not yet 
been determined. 

The following technique is recommended for pa- 
tients. The skin over the vein to be used is anesthe- 
tized with procaine; a tourniquet is applied, and a 
15-gauge needle is introduced. The flexible tubing is 
then threaded through the needle into the vein for a 
distance of 5 to 6 em. The needle is removed over 
the tube, while the latter is held by pressure with the 
fingers over the vein. The point of entrance is cov- 
ered with coilodion and the free portion of the tubing 

7T. C. R. Shen and M. A. Simon, Comp. Rend. de la 
Soe. de Biol., 127: 1457, 1938. 

8 C. L. Burstein and B. A. Marangoni, Proc. Soc. Exp. 
Biol. and Med., 43: 210, 1940. 

9A. M. E. Duguid and R. st. A. Heathcote, Quart. Jour. 
Pharm, and Pharmacol., 13: 318, 1940. 

10 A. L. Tatum, A. J. Atkinson and K. H. Collins, Jour. 
Am, Med. Asn., 84: 1177, 1925. 

11 A, L. Tatum and K. H. Collins, Arch. Int. Med., 38: 
405, 1926. 


12 P,. K. Knoefel, R. P. Herwick and A. 8. Loevenhart, 
Jour. Pharmacol. and Exp. Ther., 39: 397, 1930. 
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is secured to the skin with adhesive tape. A 20-gauge 
needle, the bevelled point of which has been ground 
off, provides a suitable adapter for connecting the end 
of the tube to the intravenous apparatus. When not 
in use the cannula is plugged with a large sterile pin. 
The plastic tolerates boiling or sterilization with 70 
per cent. alcohol. 

Sue’) cannulae have been used for continuous in- 
fravenous penicillin therapy, for the infusion of glu- 
cose and saline solutions and for a total intravenous 
feeding with a mixture of 10 per cent. glucose, amino 
acids and vitamins. Although the longest time the 
same cannula has been left in place is 12 days, it 
should be possible, with proper care, to keep them in 
tor much longer periods. There is no tendency for 
the tubes to become plugged even when they are not 
used for several days. Thrombosis of the vein itself, 
on the other hand, occurs when concentrated or other- 
wise irritating solutions are infused for extended 
periods. Although the method appears to be of defi- 
nite value in selected cases, further investigation re- 
garding both technique and materials must be com- 
pleted before its general clinical use can be safely 
recommended. 

B. ZIMMERMANN 

DEPARTMENTS OF MEDICINE AND PHARMACOLOGY, 

HARVARD MEDICAL SCHOOL, AND MEDICAL 
CLINIC OF THE PETER BENT 
BRIGHAM HOSPITAL 


A DEVICE FOR MEASURING AVENA 
COLEOPTILE CURVATURE 

A TRANSPARENT ¢elluloid protractor with a movable 
arm attached at the center of the base is commonly 
used in hormone research for measuring Avena cole- 
optile curvatures. This instrument is somewhat diffi- 
cult to use accurately because it is necessary to orient 
the eojeoptile shadow picture while looking through 
two thicknesses of celluloid. The contacting surfaces 
of the protractor and movable arm become dulled with 
use and may become somewhat translucent instead of 
clearly transparent. At the base of the protractor 
and movable arm there are a considerable number of 
lines, which also adds confusion when using the device. 

A simple measuring seale was developed to over- 
come the above difficulties. This device consists of a 
series of carefully constructed angles which are photo- 
graphed and then printed on contrast process Ortho 
film to give narrow black lines on transparent celiu- 
loid. Fig. 1 illustrates this measuring scale, which is 
3x5 inches. This device is used by moving it later- 
ally over the shadowgraph of the eurved coleoptile 
being measured, until the bottom and top of the cole- 
optile are oriented parallel with the bottom and top 
lines of one of the angles. The degree numbers at 
the top of the angle lines are written in both diree- 
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tions so that by turning the seale over either POSitiye 
or negative curvatures may be measured. 
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Fig. 1. Avena coleoptile curvature measuring device, 














































































































The measurement of coleoptile curvatures with this 
device is rapid and accurate. The seale illustrated iy 
Fig. 1 contains angles from 1 to 32 degrees and covers 
the majority of reliable curvatures encountered iy 
Avena tests. A second seale (not illustrated) con. 
tains angles from 25 to 57 degrees. 

The measuring device has been used in the researc) 
laboratories of Dr. G. S. Avery, Jr., at Connecticut 
College for several years, and by a number of other 
laboratories where hormone tests are conducted. 

Wes ey P. Jupxkins 
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